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Abstract of the contribution:

This document proposes solution to make paging optimization in H(e)NB deployment scenarios.
Introduction
Paging optimization mechanisms should be considered in order to avoid huge amounts of paging message in the cells served by HeNB. However, it did not discuss how the paging optimization shall be performed during last SA#70. 
Discussion
As state in TS36.413, if HeNB initiates the S1 set up procedure, it shall report the CSG id(s) of the supported CSG cell. The CSG id(s) are used to support paging optimization. For two kinds of HeNB deployment architecture, the solutions of paging optimization are follows:
· HeNB directly connect to MME
For this architecture mode, CSG id(s) of the HeNB can be transferred to MME when HeNB initiates S1 set up procedure. If the configured CSG id(s) of the HeNB are changed, HeNB could initiates eNB configuration update procedure to update the configuration data. Through this way, MME will exactly know the relationship between HeNB and CSG id(s). When MME initiates paging procedure, it only sends paging message to those HeNBs (close mode) which have the TAI in the UE’s TAI list and the CSG id in the UE’s allowed CSG list.
If the access mode of HeNB can be transferred to MME as configuration data, the MME should consider the paging optimization mechanism when the HeNBs are operated in open or hybrid mode. Because the open mode HeNB does not have CSG id, the MME should send paging message to all open mode HeNBs which have the TAI in the UE’s TAI list. For hybrid mode HeNB, whether the CSG id(s) of the HeNB can be added in UE’s allowed CSG list when successful access haven’t be decided. It suggests that MME should use the open mode HeNB paging optimization mechanism in this case. If the MME use the closed mode HeNB paging optimization mechanism, the MME can’t paging the UE when it is idle mode and does not perform any access to network through the hybrid mode HeNB.
· HeNB connect to MME via HeNB GW
For this architecture mode, CSG id(s) and access mode of HeNB may not be needed to transfer to MME when HeNB initiates S1 set up procedure. The HeNB GW which act as the concentrator of HeNBs could save them, it will have the relationship between HeNB and CSG id(s). In this case, the HeNB GW can be considered as paging filter. When MME initiates paging procedure, it provides the UE’s allowed CSG list in paging message and sends the message to HeNB GWs which have the TAI in the UE’s TAI list. The HeNB GW could forward the paging message to appropriate HeNB depending on the HeNB configuration data.
This mechanism needs MME to know the difference between macro eNB and HeNB GW, because the MME does not need to provides the UE’s allowed CSG list when the paging message is sent to eNB. Two methods in RAN3 are suggested below to solve it:
· HeNB GW is assigned TAIs not shared by other HeNB GWs or eNBs, or
· Different eNB id configuration format. 
When the HNB is deployed in the network, if the network entity is R8 SGSN, the paging optimization can use the same mechanism as state above. But if the network entity is pre-R8 SGSN, the paging optimization should depend on the UE registration information which is stored in HNB GW.
Conclusion

It is proposed to add follow proposals in TR 23.830:

**************************************start of change*********************************
6.2.2
Architectural issue – Paging optimization
6.2.2.1
Description
The support of paging optimization is still under discussion in Rel-8 for Closed access mode H(e)NBs. Paging optimization may become even more important with the introduction of Hybrid and Open access modes since there may now be many more suitable cells on H(e)NBs where a UE may be paged.
6.2.2.2
Solutions
For two kinds of HeNB deployment architecture, the solutions of paging optimization for closed mode HeNB are as follows:

· HeNB directly connect to MME

The CSG id(s) and access mode of the HeNB can be transferred to MME when HeNB initiates S1 set up procedure. If the configured CSG id(s) and access mode of the HeNB are changed, HeNB could initiates eNB configuration update procedure to update the configuration data stored in MME. MME can know the access mode of HeNB and has the relationship between HeNB and CSG id(s). When MME initiates paging procedure, it sends paging message to the close mode HeNBs which have the TAI in the UE’s TAI list and the CSG id in the UE’s allowed CSG list.
· HeNB connect to MME via HeNB GW
In this case, CSG id(s) and access mode of HeNB does not need to be transferred to MME when HeNB initiates S1 set up procedure. The HeNB GW which acts as the concentrator of HeNBs could store the access mode and the relationship between HeNB and CSG id(s), the HeNB GW can perform the paging optimization. When MME initiates paging procedure, it provides the UE’s allowed CSG list in paging message and sends the message to HeNB GWs which have the TAI in the UE’s TAI list. The HeNB GW could forward the paging message to appropriate closed mode HeNB.
When the HNB is deployed in the network, the paging optimization can use the same mechanism above as when the HeNB connect to MME via HeNB GW case.
6.2.2.3
Evaluation
**************************************end of change*********************************
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